Disturbances of bone and mineral metabolism in chronic kidney insufficiency include abnormal concentrations of serum calcium, phosphorus, magnesium, concentration disorders of parathormone (PTH), fibroblast factor of growth 23 (FGF-23) and vitamin D metabolism.
Introduction
Disturbances of bone and mineral metabolism in chronic kidney insufficiency include abnormal concentrations of serum calcium, phosphorus, magnesium, concentration disorders of parathormone (PTH), fibroblast factor of growth 23 (FGF-23) and vitamin D metabolism. 1 Stimulus for the secretion of PTH and hyperplasia of parathyroid glands is hyperphosphatemia, diminished synthesis of 1,25-dihydroxyvitamin D3 and hypocalcaemia. 2, 3 These disorders as well as uremia affect skeletal system, causing renal osteodystorphy (ROD). The range of changes in the bones include: osteitis fibrosis (manifestation of hyperparathyroidism with increased osteoclastic and osteoblastic activity, peritrabecular fibrosis and accelerated
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bone turnover-high turnover), osteomalacia (decreased mineralization of newly formed osteoid, slow bone turnover-low turnover), adynamic bone disease (ABD) in which we find very low turnover with reduced formation of bone tissue as a consequence of long-term hypocalcaemia resulting from the use of calcium-based phosphorus binders over a long period of time and high concentration of calcium in dialysis fluid, 4 osteopenia and osteoporosis, and a combination of all of these abnormalities, which is called mixed renal osteodystrophy. In patients on hemodialysis, osteitis fibrosis and ABD have nearly the same frequency of occurrence and in patients on peritoneal dialysis, adynamic bone disease is dominant. 5 Calcium and phosphorus metabolism disturbances occur quite early in chronic kidney insufficiency, and in stage 3 (GFR 30-59ml/min/1,73m2) or 4 (GFR 29-15ml min/1,73m2) we find elevated PTH in the blood 2,3 and calcified lesions in blood vessels can be seen. Recent studies suggest that chronically elevated FGF-23 directly affects the incidence of occurrence of left ventricular hypertrophy and mortality of KVS complications. 6 According to the data available, a strong, independent predictor of mortality in kidney insufficiency is hyperphosphatemia; medium strong predictor is elevated level of serum calcium and weak, but a significant predictor is low or high PTH level. The total predicted mortality risk by disorders of mineral metabolism in hemodyalisis patients is 17%.
7 Calcium and phosphorus metabolism disturbance is an important factor in the development of cardiovascular calcifications and can often be found in younger hemodialysis patients. 8 The main aims of treatment of secondary hyperparathyroidism in chronic kidney insufficiency are: prevention of various types of renal osteodystrophy, maintenance of calcium homeostasis, phosphate, vitamin D and reduction of vascular and soft tissue calcifications. 9 
Aim of the study
The aim of the research was to evaluate the biochemical parameters of mineral and bone metabolism in patients undergoing chronic hemodialysis program, based on the cross sectional data which were analyzed in March 2013.
Patients and Methods
We analyzed patients on chronic hemodialysis program (3x4h per week) with urine output less than 400ml/24h. The research included 30 patients, 15 males and 15 females. Patients were divided into groups based on the length of dialysis (HD) duration. The first group comprised of patients who have been on HD for up to 5 years, the second group comprised of patients who have been on HD for 5-10 years, and the third group included patients whose HD has been over 10 years. 
Results
Considering that disturbance of bone and mineral metabolism leads to a significant deterioration of the quality of life, morbidity, mortality, particularly because of the cardiovascular complications, the recommendation of a good clinical practice guideline (American K/DOQI clinical guidelines), when it comes to the HD patients, is to have the levels of PTH and alkaline phosphates determined every three months and the levels of calcium and phosphorus every month. 10 Our research included 30 patients, 15 males and 15 females with a mean age of 62,43 years. Duration of dialysis for a period of less than 5 years was in 63,3%, from 5 to10 years in 26,6% of respondents, and every tenth respondent had dialysis duration of more than 10 years. The average length of dialysis duration in women was 60,8 months (Cl 95%:3, 45-88, 15), and in men 44,4 months (Cl 95%: 21, 8-67, 0). Serum calcium below the reference value was found in 63,1% of respondents with duration of dialysis less than 5 years, while none of the respondents in this group had calcemia above the normal values. With the increase of duration of dialysis increases the percentage of respondents with hypocalcaemia, while none of the respondents with the duration of dialysis longer than 5 years had any serum calcium below the reference values. There is a statistical significance in relation to the duration of dialysis and calcemia (p<0,001).
The average value of serum phosphorus increased with the increase of the length of HD duration (I group 1,50 mmol/L (IQ:1,12-2,10), II group 1,60 (IQ: 1,41-1,77mmol/L), III group 2,03 mmol/L (IQ: 1,57-2,84) . Reference values of phosphorus were in 42,11% of patients in the first group, 25% of patients in the second group and there were no reference values in the third group. As for the duration of dialysis of patients, no statistically significant differences in phosphorus were observed (Table1.). The values of alkaline phosphates in patients with less than 5 years of dialysis duration (I group) were statistically significantly lower than in patients with duration of dialysis longer than 10 years (III group), p<0,001 (Table 2) . (Table 3) . With prolonged dialysis duration we found deterioration of biochemical markers of bone metabolism which indicated a deterioration of renal osteodystrophy and development of adynamic bone disease (ABD).
Discussion
According to the literature, ABD is significant because of the high percentage of representation (>40% of patients in HBI stage 5) and high percentage of cardiovascular calcifications and mortality . [8] [9] [10] [11] The incidence of fractures is 2 times higher in patients with low turnover than in high turnover. 5 According to our research, PTH is in good correlation with calcium (p= 0,021,ρ=0,42), Graph 1., and alkaline phosphataze (p=0,006, ρ=0,488), while the values of phosphorus and alkaline phosphataze are in a statistically significant, medium high positive correlation (p=0,017, ρ=0,431). 
Conclusion
Based on the results, we can conclude that PTH is the most valid marker for monitoring of bone disease. All these disorders lead to an increase in the prevalence of adverse outcomes in patients undergoing hemodialysis and it is necessary to monitor them in order to improve the quality of life and to reduce morbidity and mortality of patients. Determination of PTH values as well as other biochemical markers is needed for the initial evaluation of patients with bone disease and for the assessment of the therapeutic effect of prescribed therapy.
